By using ultra-high-flux synchrotron x-radiation from a wiggler source, good Laue diffraction data have been obtained from protein microcrystals of size 30 x 35 X 10 Am3, mounted wet in glass capillaries. At the flux level of 1013-1014 photons per sec/mm2, the radiation damage is still low enough to allow a large survey of reciprocal space for a microcrystal and a complete survey for a normal-sized protein crystal. The development of sources for ultra-high-intensity synchrotron radiation is thus an important improvement in the technique for determination of structure through protein crystallography as well as in other cases where crystal size is often a limiting factor.
produced by the wigglers at the Stanford Synchrotron Radiation Laboratory in Stanford, California (SSRL), and the Synchrotron Radiation Source in Daresbury, United Kingdom (SRS), has greatly extended and accelerated the scientific development in many fields of materials research. This progress has served as the scientific case for these new sources. Indeed, a new generation of dedicated storage rings is now being proposed in Europe and in the U.S.A.' to combine the ultra-high flux of periodic magnets with a tiny source size and divergence to yield extremely high x-ray brilliance.
To assess the feasibility of using such ultra-high-flux sources for protein crystallography, we gramicidin A, a sample volume that is -2 orders of magnitude smaller than was hitherto possible for this type of study. The feasibility of obtaining diffraction data from microcrystals of stable, inorganic compounds of high scattering power using synchrotron radiation has been shown (5, 6).
As part of our feasibility study with the white beam to provide the high flux levels at the sample, we have also investigated the effect of radiation damage to both the microcrystals of gramicidin A as well as to normal-sized samples of hemoglobin crystals. At the maximum level of :.101'1014 _hotons per sec/mm2 at the sample, a large quantity of diffraction data could be collected which would represent a complete data set in the case of a higher symmetry space group or a large fraction of reciprocal space for a lower symmetry case. We conclude, therefore, that a reduction of sample volume of 2-3 orders of magnitude compared with that used in "conventional synchrotron x-radiation data collection" (7, 8) Proc. Natl. Acad. Sci. USA 82 (1985) for this monoclinic case). For the (%20 Am)3 samples, however, only six good exposures could be collected (= 900 of reciprocal space).
In conclusion, we have demonstrated that (i) good signalto-noise reflection intensity data can be collected from a (:20 ,m)3 protein crystal mounted in the usual way, wet in a sealed capillary, (i) radiation damage to such a sample is at a level that still allows a large survey of reciprocal space to be made, and (iii) for a normal-sized protein crystal a complete survey of reciprocal space is feasible in <1 min before major damage occurs. Finally, other new sources of ultra-high-intensity synchrotron radiation are now becoming available-e.g., the 54-pole wiggler at SSRL, where flux levels in the white beam, at the sample, will reach the order of 1015-1016 photons per sec/mm2. In the near future, this source (and flux level) can be evaluated as a tool in protein crystallography and other diffraction experiments. 
